Macrophyte plays an important role in purification of wastewater. They have capacity to improve the water quality by absorbing nutrients, with their effective root system. In this study, removal of nutrient as well as organic matter was observed by some important macrophytes i.e. Pistia stratoites, Hydrocharis dubia and Salvinia sp. indepe ndently as well as in mixed culture under the laboratory condition. The highest total nitrogen removal was observed for Pistia stratoites (86.47%) in monoculture and Salvinia sp. + P. stratoites (76.11%) in mixed culture system. Corresponding figures for total phosphorous were observed for P. stratoites (75.60%) in monoculture and Salvinia sp. + P. stratoites (71.11%) in mixed culture system. Similar result was observed for ammonia removal in both systems. Additionally, P. stratoites showed the highest removal of organic matter, in monoculture system (68.46%) where as Salvinia sp. + P. stratoites showed the highest removal of organic matter in mixed culture system (82.73 %).
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Free floating macrophytes in which leaves and roots are floating, roots are not attached in sediment. It has tremendous capacity of absorbing nutrients and other substances from the water [2] and hence brings the pollution load down. The macrophytes provide good conditions for physical filtration and a large surface area for attached microbial growth and activity [3] . Aquatic macrophytes can also utilize large amounts of N and P removal capacities of different aquatic plants [4, 5] . The nitrogen and phosphorous are considered to be the major inorganic nutrient elements for the promotion of plant growth. Macrophytes also have a metabolic role in wastewater treatment with the potential to release O2 into rhizosphere aiding in nitrification and by the direct uptake of nutrients [3, 6] .
The major ecological function of wetlands includes water purification, hydrological modification, protection against erosion and deposition, provide habitat for flora and fauna, aesthetic appeal and provide recreational opportunities [7] . The wetland system is energetically sustainable because it uses only natural energy to reduce pollutants. They not only assimilate pollutants directly into their tissues, but also act as catalysts for purification reactions by increasing the environmental diversity in the rhizosphere, promoting a variety of chemical and biochemical reactions that enhance purification [8] .
Therefore, the use of wetland technologies is increasingly 
Experimental methods
Study was designed to evaluate the nutrient removal capacity of selected aquatic macrophytes such as Pistia stratoites, Salvinia sp. and Hydrocharis dubia. All the three plants were cultured individually (monoculture) with 100% cover and in combinations with equal coverage of the total surface area of aquarium by the two partners in mixed cultures [9] . Four sets of aquarium were set in CODcr was determined by reactor digestion method with test kit. After mixing the kit was heated for 2 hour sat 150˚C in thermoreactor(model# WTW-CR-3200). The sample was cooled down for ten minutes and measured the CODcr value in portable spectrophotometer(model# HACH-DR-2800) at 450nm. T-N was determined using the chromotropic acid method with test kit. The kits were shaked for 1-2minutes and heated for 30min at 120˚C in thermoreactor(model# WTW-CR-3200) and cooled down for 10minutes. The T-N was measured in portable spectrophotometer at 410nm(model# HACH-DR-2800).
Ammonia was determined by Nessler Method by using test kits. For the ammonia test 1ml filtering sample was added in the test kit tube and added 4 drop of solution S1 and 1ml of solution S2. The test kits were shaked for 1-2 minutes and hold for 3minutes. The value was measured by(model# HACH-DR-2800) portable spectrophotometer at 450nm. T-P(filtered samples) was determined by Ascorbic Method with test kits. 5ml
sample was put in test kit and powder P1 was added. The test kits were shaked for 1-2 minutes to dissolve powder.
The kits having powder and sample were heated for 30min at 120˚C in (model# WTW-CR-3200)
thermoreacter. Test kits were hold for ten minutes at the room temperature and measured the removal of T-P value by (model# HACH-DR-2800) Portable spectrophotometer at 880nm. 
Results and discussion

Variation of chemical oxygen demand
Nutrient removal
The losses of nitrogen and phosphorous concentrations was observed for mixed culture system. Physiology of plant such as height of plants and the shape of leaves also affected the overall nutrient in aquatic plant treatment [12] .
In our experimental plants, the Pistia stratoites has the highest leaf area and biomass that is why in monoculture system Pistia stratoites and in mixed culture system Pistia + Salvinia showed the highest T-N removal as compared to other plant species. Removal of T-N also attributed by micro-organisms attach on the different parts of plant, they form a biofilm layer, which played an important role to removal nitrogen from wastewater [13] .
This indicated that plant uptake is one of the major nutrients removal pathways. In addition to plant uptake, T-N removal can occur by NH3 volatilization favored by high pH, nitrification under aerobic conditions and denitrification under anaerobic conditions and formation of organic films [14] . In the present study, T-N removal was occurred by volatilization because pH was higher than 7. Figure 2B and 3B showed the removal of ammonium nitrogen. In the monoculture system, Pistia stratoites was able to remove the ammonium nitrogen by 86.66% followed by Salvinia 79.62%. Similarly in mixed culture system, it was observed for the mixture of Salvinia + Pistia 71.28%. At the end of experiment the presence of plants significantly reduced the ammonium nitrogen from their initially low levels where as in the control the value was somewhat higher. It may be due to that in control system, nitrification probably did not occur due to the lack of support for the nitrifying bioflim to grow. In our experiment although, the diluted wastewater initially had low level of NH3-N, the Pistia stratoites helped in further purification of water so we can consider this species to be a good water quality indicator.
Phosphorous is needed for plant growth and it's required for many metabolic reactions in plants and animals. Plants, algal and micro-organisms all utilize P as an essential nutrient and contain P in their tissue [15] . Figure 2C and 3C showed the removal of T-P in mono and mixed culture. In monoculture Pistia stratoites
showed maximum removal of T-P by 75.60%, followed
by Hydrocharis dubia 72.56% within a given time period.
Similarly, in mixed culture, it was observed for the mixture of Salvinia + Pistia, 71.11%. In both of the cases plants are significantly more effective to remove the T-P as compared to the control experiment. Reduction of T-P may be due to uptake of soluble P, filtration of particulate matter through the roots, and settling. Although initial level of P was low but the plant like Pistia stratoites with a well developed root system further purify the diluted wastewater. Combinations of large leaf and small leaf aquatic macrophyte removed higher nitrogen and phosphorous. 
Conclusions
Aquatic macrophytes showed the significant removal of nutrient as compared with control. Floating plant such as water lettuce (Pistia stratoites) showed the highest removal of nutrients (T-N and T-P) in monoculture. It may be due to well developed root system in Pistia stratoites which provide the good habitat for bacteria to enhance the nitrification and denitrification which result in higher N and P removal. Similarly, mixture of Salvinia + Pistia showed the highest removal of nutrient.
Combination of large and small leaf aquatic macrophyte removed the higher nutrient. Therefore, Pistia stratoites and Salvinia combination may be more effective to remove the nutrient in diluted wastewater.
